ART. 124]
LEVEL SURFACES.
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of semi-vertical angle tan"-1v/2. [This follows at once from Laplace's theorem, Art. 95.]
Ex. 3. The lines of force in the immediate neighbourhood of a point of equilibrium, when referred to the principal diameters of the separating cone as axes, are ze=zMxa=Ny1>t where a, 6, c are the reciprocals of Vxx, Vyy, Vzz at the point of equilibrium, and M, N are two arbitrary constants.
Ex. 4. If a number of mutually repelling particles are enclosed in a rigid boundary, show that when in stable equilibrium they all reside on the surface. [If any one were not on the surface, that particle would be in unstable equilibrium, the remaining particles being held at rest.] Kelvin, see Papers on Electrostaticsy <fee., p. 100.
Ex. 5. Three uniform thin rods AB, J50, CA, which form a triangle, attract a particle P placed at the centre of the inscribed circle. The particle is therefore in equilibrium. Show that the equilibrium is unstable for all displacements in the plane of the triangle.
y'' 122. If two sheets, of a level surface intersect along a line, every point of that line is a point of equilibrium.
Let P be such a point, then at least three tangents can be drawn to the sheets of the level surface not all lying in one plane and making finite angles with each other. Since the force along each of these is zero, it follows that the particle is in equilibrium.
, jL 123. At every point of the curve of intersection of two sheets of a level surface, the tangent cone becomes two planes which are the tangent planes to the two sheets. The tangent cone may .therefore be written in the form
(a% + 1)7) + c£) (a'f 4- Vr) + c'£) = 0. Comparing this with the form already found (Art. 120), we have
aa! H- W + cc' = Vxx + Vyy + Vzz.
This is zero byJjaglace^s theorem; the tangent planes are therefore at right angles. We therefore infer that, i£ two sheets of a level surface intersect, they intersect at right angles.
./ 124. Ex. 1. The tangent cone becomes two planes whenever its discriminant is zero. Prove that in a level surface these planes cannot be imaginary. [If it were possible, the cone could be reduced to the form (&£ + &7?-f cf)2-f (a'£ + 6'77 + c'f)2 = 0. This would make a2 + a/2+62 + &c. = 0, by Laplace's theorem, which is impossible.]
/ Ex. 2. Show that an isolated line in free space cannot form part of a level surface. If the potential at a point P were greater than that at some neighbouring point Q and less than that at R, it would follow from the principle of continuity that there must be some point between Q and R on every path from one to the other at which the potential is equal to that at P. If then an isolated line form part of a level surface, the potential must be either greater than at all neighbouring points not on the line or less than at all such points. On either alternative the second proof, by which it is shown that the potential cannot be an absolute maximum or minimum, is contradicted, Art. 112.

